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SUPPLIER SYNCHRONIZATION SYSTEM AND METHOD 



Cross Reference to Related Application 

This application is a continuation of United States application Serial No. 09/632,683, 
5 filed August 7, 2000, which is expressly incorporated herein by reference. 
TECHNICAL FIELD 

The present invention relates to supply ordering for a manufacturing facility. More 
particularly, the present invention relates to a system and method for ordering supplies to 
synchronize supplier production with a manufacturer's production requirements. 

10 BACKGROUND OF THE INVENTION 

Manufacturers often maintain a large inventory of supplies and parts in order to meet 
production requirements at their assembly plants. Inventory may be maintained at the assembly 
plant as well as at warehouses and other storage facilities. Supplies and parts are stored at these 
various locations until they are needed at the assembly plant production line. The maintenance of 

1 5 inventory at assembly plants and related facilities can be very costly to a manufacturing 
organization. The space requirements for simply holding inventory may be significant and 
therefore, costly. Costs may also be increased if inventory must be moved from one location to 
another before it is used in a production line. Furthermore, a large amount of inventory reduces 
flexibility to respond to market demand. 

20 Many manufacturers have attempted to control inventory costs by reducing the amount of 

inventory they maintain. For example, some manufacturers may wait to place supply orders until 
shortly before a particular part is needed. Using this approach, a manufacturer may reduce the 
amount of time that a part or supply is in its inventory. However, the manufacturer is still 
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required to maintain an inventory using this approach. A manufacturer may also ask a supplier to 
postpone delivery of a particular order until shortly before the supplies are needed. Using this 
approach, the supplier effectively maintains the inventory on behalf of the manufacturer. Any 
associated costs are likely to be passed on to the manufacturer so there is no real benefit to the 
5 manufacturer to have the supplier postpone delivery. 

Some attempts have been made to control inventory through the ordering process. U.S. 
Patent 5,765^143 to Sheldon, et al. discloses a system and method for controlling inventory of 
vendors at one level of a part distribution chain. The inventory control system generates order 
data in response to reference data that is indicative of sales, inventory, demographics, and/or 

10 market characteristics of at least two vendors. The order data relates to a recommended 

inventory increase transaction, inventory reduction transaction, and a recommended stocking 
level of one or more parts by the vendor. 

U.S. Patent 5,974,394 to Bellini, et al. discloses a system for enterprise planning across a 
supply chain. The system operates bi-directionally so that integrated planning and scheduling 

1 5 information is exchanged horizontally and vertically across the supply chain. Each organization 
that participates in the supply chain can view the entire supply chain and assist the enterprise in 
executing more efficient planning strategies. However, the system does not address problems 
related to inventory control. 

U.S. Patent 5,983,195 to Fierro discloses a system and method for scheduling product 

20 orders that results in a dynamic association of customer product orders with physical products on 
a production line. A product order record and a physical product record list attributes related to 
the physical features of a manufactured item. The attributes of each record are compared to 
determine if the product order may be associated with the physical product on the production 



line. The physical product is then used to fulfill the product order. The dynamic association may 
occur at different points in the manufacturing process. The system and method do not address 
problems related to inventory control. 

None of the above references relate to the synchronizing of production between a supplier 
5 and a manufacturer so that the inventory maintained by a manufacturer is eliminated or reduced 
significantly. 

SUMMARY OF THE INVENTION 

The present invention is a system and method for synchronizing production between a 
10 supplier and a manufacturer to meet the manufacturer's production needs. Production is 

synchronized such that the manufacturer's requests for supplies are submitted to suppliers during 
production taking into account the time required to manufacture, transport, stage, and move the 
supplies to a location at the manufacturing production line. The manufacturer's production 
schedules are shared with the various suppliers so that each supplier can plan and prepare to 
15 process incoming supply orders and to deliver supplies in accordance with the manufacturer's 
projected production needs. During the production process, delivery requests for supplies are 
submitted to different suppliers based on the manufacturer's production needs at a particular 
time. Associated with each supply order is a production delivery time that indicates when the 
supplies are needed at the manufacturer's facility. Supply orders are based in part on actual 
20 production requirements rather than projected production requirements. Prior to submitting a 
supply order, a supplier may be asked to provide a capacity confirmation to make sure the 
supplier is able to meet the delivery request. 
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The supplier, upon receipt of the delivery request, starts its manufacturing process to 
produce the requested supplies to meet the manufacturer's production delivery time. Upon 
completion of the manufacturing process, the supplies are shipped from the supplier to the 
manufacturer's facility for use in the manufacturer's production line. In some cases, the final 
5 assembly process is synchronized rather than the entire production. The incoming supplies are 
then moved to a location in the manufacturing production line for use in the production or 
assembly process. Upon arrival at the manufacturer's facility, some supplies may be moved 
immediately to the manufacturing production line. Other supplies may be moved within minutes 
or hours of arrival at the manufacturer's facility. The differences are caused in part by trailer 

10 cubing efficiency. In a few instances, the time to move the supplies to the manufacturing 
production line may be longer. The rate at which supplies are consumed upon delivery may 
depend upon the level of synchronization between the supplier's production system and the 
manufacturer's production needs. Some suppliers may require a longer lead time to deliver 
supplies due to production and transportation constraints. However, because ordering is based in 

15 part on actual production requirements and takes into account the supplier manufacturing and 
delivery time, most supplies are consumed within minutes or hours of arrival at the 
manufacturer's facility. Because supplies are both produced and consumed as they are needed, 
the manufacturer and the supplier are not required to carry an inventory of supplies other than for 
transportation efficiency. By tying supplier production with the manufacturer's production needs 

20 and minimizing the lead time required to produce and transport supplies, the costs associated 
with maintaining an inventory are virtually eliminated. 

The system of the present invention comprises a plurality of manufacturer and supplier 
computer systems through which information regarding production schedules, production 
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sequences, supply orders, production delivery times, acknowledgments, etc. is exchanged. The 
system may further comprise seller computer systems that communicate with the manufacturer 
computer systems to exchange information regarding seller orders, product delivery times, etc. 
Communications between the manufacturer's computer systems and suppliers' computer systems 
5 are coordinated so that supply orders and delivery timings are submitted from the manufacturer's 
computer systems to the suppliers' computer systems during the manufacturer's production 
process. Upon receipt of a supply order and delivery schedule, a supplier starts its own 
manufacturing process so that the requested supplies are delivered in accordance with the 
production delivery time of the supply order. 

10 Using the present invention, a manufacturing operation can develop a supply pipeline that 

virtually eliminates the need to maintain a manufacturing supply inventory other than for 
transportation efficiency. Supplies are ordered based on the manufacturer's production needs. 
Supplies are produced when a supplier receives a supply order from the manufacturer. Supplies 
are consumed within minutes or hours after delivery of the supplies to the manufacturer's 

1 5 facility. The synchronization of the supplier's and manufacturer's production results in a cycle of 
production and consumption that reduces lead time and virtually eliminates the need to maintain 
an inventory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 is a schematic diagram illustrating the ordering of supplies according to the 

invention; 

Fig. 2 is a schematic diagram illustrating the system of ordering supplies according to the 
invention; 
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Fig. 3 is a timing diagram showing the processing of supply orders according to the 
invention; and 

Fig. 4 is a flow diagram showing the supplier synchronization method of the invention. 



5 DESCRIPTION OF EXAMPLE EMBODIMENTS 

Referring to Fig. 1, a schematic diagram illustrating the ordering of supplies according to 
the invention is shown. Prior to manufacture 101a production schedule 100 is issued to 
suppliers computers 106, 108, and 110. At various points 102, 107 along a manufacturing 
production line 103 supplies are needed so that the production or assembly process can be 

10 completed by individuals who work on the production line. Prior to placing a supply order, a 
supplier may be asked to provide a capacity confirmation to make sure the supplier is able to 
meet the delivery request. 

In some cases, the supplies may be used in equipment that operates in the production or 
assembly process. In either case, supplies are made available as needed to keep the production 

15 line operational. In accordance with the present invention, supplies are ordered from different 
suppliers as they are needed. The need for supplies is determined in conjunction with the 
manufacturer's production sequence which sets forth what supplies are required at a particular 
location and at a particular time in order to continue production. Production sequences are 
determined at the earliest point in the production line. A production sequence comprises 

20 information and details regarding the item to be produced. For example, in an automobile 

manufacturing application, the production sequence may comprise the model, type, options, and 
color for the automobiles to be produced at a particular assembly line. Assuming no other 
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changes are made to the production sequence, by production run time, supply requirements 
timing at the location is clear and may be communicated to suppliers through supply orders. 

Based on supply requirements at the production line for the production sequence, orders 
for supplies are transmitted to suppliers during the production process 103. In one embodiment 
5 of the present invention as shown in Fig. 1, requests for supplies may be transmitted from 

manufacturer computers 104, 105 throughout the production process 103 to supplier computers 
106, 108, 110. The manufacturer computers 104, 105 are adapted to transmit supply orders or 
requests to supplier computers as production requirements dictate. For example, at a point 
during production 102, manufacturer computer (1) 104 may transmit an order to supplier A 

10 computer 106 when the production starts at this location. At another point during production 107 
manufacturer computer (2) 105 may also transmit one or more supply orders to the supplier 
computers 106, 108, 110. Various conditions may trigger the transmission of a supply order 
from a manufacturer computer to a supplier computer. In addition, transmission of supply orders 
may occur automatically when certain criteria are met. Alternatively, individuals in the 

1 5 manufacturing facility can submit orders when certain criteria are met. Regardless of how supply 
orders are initiated from the manufacturer computers, the supplier computers 106, 108, 110 are 
adapted to receive the supply orders within seconds or minutes of transmission from the 
manufacturer computers so that the supplier can start making arrangements to produce and 
deliver the requested supplies to meet the manufacturer's production requirements for the 

20 production sequence. 

Referring to Fig. 2, a schematic diagram illustrating the system of ordering supplies 
according to the invention is shown. As shown in Fig. 2, in an example embodiment of the 
present invention, one manufacturer computer 120 may be adapted for communication with 
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multiple supplier computers (e.g., supplier A computer 106 and supplier B computer 108). 
Communications between the manufacturer computer 120 and supplier A computer 106 and 
supplier B computer 108 are accomplished using the Internet 122 so that they occur 
expeditiously. Additional precautions may be taken and measures introduced so that 
5 communications are exchanged between the computers with minimal delays (i.e., seconds or 
minutes). In an example embodiment of the present invention, each manufacturer and supplier 
computer is equipped with an Internet Protocol (IP) address and communications between the 
computers are completed in accordance with TCP/IP. In an example embodiment of the present 
invention for the automotive industry, application software operating at each of the computers 

10 conforms to standards established by the Automotive Network eXchange (ANX) which is a 
TCP/IP based virtual private network that interconnects automotive industry trading partners. 
The standards include rigorous performance standard so that information is exchanged quickly 
and reliably between trading partners. Software that conforms to the standards may be used so 
that communications are exchanged with minimal delays. 

15 In an example embodiment, supply order data may be exchanged between the 

manufacturer computer 120 and supplier A computer 106 and supplier B computer 108 using 
XML. The XML guidelines and conventions for designing text formats allow the manufacturer 
and suppliers to easily and quickly produce files with supply order data. In addition, XML may 
be used to share manufacturer production schedules with suppliers so that suppliers can prepare 

20 and plan for the supply orders that are submitted during the production process. 

The supply order data submitted by the manufacturer computer to the supplier computers 
comprises a production sequence. For example, in an automobile manufacturing plant, a 
production sequence may comprise information and details about the model, type, options, and 
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color for the automobiles to be produced at a particular assembly line. The supply order data 
further comprises a production delivery time and a production line location. The production 
delivery time indicates when the. supplies are needed for the production sequence. The 
production line location indicates where the supplies are needed for the production sequence. 
5 When submitting supply order requests to suppliers, the manufacturer computer 120 takes into 
account the time required by the supplier to produce and transport the supplies, and the time 
required by the manufacturer to stage and move the supplies to a location on the production line. 
The time required to complete the activities so the supplies are available at a production line 
location differs depending on the type of supply requested, the location of the supplier, etc. 

1 0 Tolerances for delays in transmission time for supply orders through computer systems, in 
manufacturing, in transporting, in staging, in moving, etc. may be factored in as well so that a 
supplier is able to meet the production delivery time associated with a particular supply order 
even if an unanticipated event occurs. Tolerances may differ depending on the type of activity 
such as computer communications, producing supplies, transporting supplies, etc. 

15 Referring to Fig. 2, the manufacturer computer 120 may be adapted for communication 

with a sales computer 124. The manufacturer computer 120 may receive a sales order 126 from 
the sales computer 124 requesting one or more of the manufacturer's products. Because supply 
production is aligned with the manufacturer's production sequence and lead time for receiving 
supplies is reduced significantly, the manufacturer can arrange to order supplies so that products 

20 conforming to the seller's request are produced with little delay. The manufacturer computer 120 
may also provide the sales computer 124 with an estimated delivery date for the requested 
products as well as periodic status information regarding the production of the requested 
products. 
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Referring to Fig. 3, a timing diagram showing the processing of supply orders according 
to the invention is shown. During the production process, different supplies are consumed at 
different time points along a production line 103. Various conditions may result in the need to 
order additional supplies. Supplies are requested in accordance with a production delivery time 
5 that indicates when the supplies are needed at the manufacturer's facility. Taking into account 
the time required by the supplier to produce and transport the supplies, and the time required by 
the manufacturer to unload, stage, and move the supplies to a location on the production line, 
supply orders or requests are submitted to suppliers so that the supplier can meet the production 
delivery time deadline. Delays and interruptions that result when performing each of the 

10 activities may also be taken into account in determining the amount of time required for each of 
the activities. As shown in Fig. 3, if supplies from supplier A production line 130 are needed at 
time T4 during the manufacturer's production, a supply order may be submitted to the supplier at 
time T35 so that the supplier can deliver supply A 138 to the manufacturer's receiving facility 1 36 
by the required time of T4. The manufacturer's receiving facility 1 36 may be a part of the 

15 manufacturer's production facility or it may be a separate facility. After supply A 138 is received 
at the manufacturer's facility 136, it may be moved to a production line location by time T 4 . 
Similarly, if supplies from supplier B production line 132 are needed at time T 9 during 
manufacturer's production, a supply order may be submitted to the supplier at time T 35 so that the 
supplier can deliver supply B 140 to the manufacturer's receiving facility 136 by the required 

20 time of T 9 . If supplies from supplier C production line 134 are needed at time T12 during 

manufacturer production, a supply order request may be submitted to the supplier at time T35 so 
that the supplier can deliver supply C 142 to the manufacturer's receiving facility 136 by the 
required time of T ]2 . In an example embodiment of the invention, the containers in which the 



10 



supplies are received are labeled by the supplier with a production delivery time and a production 
line location so that they may be distributed to production lines based on the time and location. 
Supplies are held at the production line location and consumed as needed during the production 
run. 

5 How quickly supplies are made available at the production line depends on a number of 

factors including the type of supply and the manner in which it is used at the production line. 
Some supplies may be held at the manufacturer's receiving facility for only a few minutes while 
others are held for hours. Some supplies may arrive ready to be installed on the manufacturer's 
products while other supplies require some preparation by the manufacturer before they can be 

10 consumed. In either case, all supplies of certain types may be consumed by the end of a 
production run or shift so that no inventory is maintained by the manufacturer. 

Referring to Fig. 4, a flow diagram showing the supplier synchronization method of the 
invention is shown. In step 150, the manufacturer determines the time needed to receive supplies 
from each of its suppliers. The time needed to receive supplies may include the time required to 

1 5 submit supply orders to suppliers via various computer systems, the time required by the supplier 
to produce and transport the supplies, and the time required by the manufacturer to unload, stage, 
and move the supplies to a location on the production line. The time requireclmay also include 
time for associated delays and interruptions that may result when performing each of the 
activities. Supplier production interruptions, transportation delays, computer outages, etc. may 

20 be accounted for when determining the time required to receive supplies. In the next step 1 52, 
the manufacturer's production schedule is shared with each of the suppliers so they can prepare 
and plan for upcoming supply orders. Because a supplier does not start producing supplies until 
a supply order is received, the supplier may need to insure certain preliminary steps have been 
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completed so that production may begin upon receipt of a supply order. The supplier may 
complete the preliminary steps by using a forecasted quantity provided in the production 
schedule. In the next step 154, the manufacturer starts production of its products. Throughout 
the production process, the production status is evaluated as shown in step 156. During 
5 evaluation of the production status, the production sequence as well as other criteria that may be 
relevant in determining whether a supply order for a particular supply should be sent to a 
supplier. In step 158, a supply order is sent to a supplier. The supply order may comprise a 
production sequence, a production delivery time, and a production line location so that the 
supplier can meet the manufacturer's production requirements. Next 160, the supplier starts 
10 production of the supplies to meet the production requirements. The supplier then arranges to 
deliver the supplies to the manufacturer's facility in step 162. In step 164, the manufacturer 
unloads and stages the supplies from the supplier and in step 166 moves the supplies to the 
production line. 

15 INDUSTRIAL APPLICABILITY 

The present invention assists a large-scale assembly plant manufacturing operation in 

eliminating or significantly reducing inventory by synchronizing supplier production with the 
manufacturer's production. Upon receipt of a supply order, a supplier starts its manufacturing 
process to produce the requested supplies to meet the manufacturer's production delivery time. 
20 Upon arrival at the manufacturer's facility, supplies are moved to the production line so they are 
consumed by the end of the production run. As a result, the manufacturer is not required to 
maintain inventory for certain supplies. 
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While particular embodiments of the invention have been illustrated and described, various 
modifications and combinations can be made without departing from the spirit and scope of the 
invention, and all such modifications, combinations, and equivalents are intended to be covered and 
claimed. 
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